turn, comes from the verb, &xausrew, to shine forth. In pathology it is said to mean "a flashing of light before the eyes; also, rapid convulsive motions." It is, then, a name for certain symptoms, not a disease, and in this sense has been employed in branches of the clinical sciences other than obstetrics. It is applied by Volhard2 and others to convulsive seizures in nephritis. In. the same sense it will be used here merely to denote those toxemias which are accompanied by convulsive seizures. Although objections may be raised to so general an application of a term which has acquired with some a more particular significance, the outstanding result of the present investigation is the conviction that any other distinction embodies arbitrary preconceptions.
It may be well, however, to mention some of these other reputed characteristics of eclampsia, because they must necessarily receive consideration in any discussion of the subject. Eclampsia, more than any other form of toxemia, has been regarded as a clinical entity with particular pathogenesis and distinctive pathology. It has been ascribed to metabolic disorders associated with pregnancy in which the liver is supposed to be implicated. It is reputed to arise de. novo, without antecedents; and, in spite of its fulminating character, to leave few or no residua in patients who survive the acute crisis and to have less tendency than other types of toxemia to recur in subsequent pregnancies.
* From the Department of Internal Medicine, Yale University School of Medicine.
Of the 68 cases which form the subject of this report, 12 were not seen in the initial eclamptic attacks, because these occurred before the patients came under observation. Of these 12, however, 4 were seen in recurrences of eclampsia, 6 in subsequent non-convulsive toxemias. Only the ultimate sequelae of the condition were observed in the two remaining cases. Both had chronic pyelonephritis; in one, who has been described elsewhere' (case 41), the diagnosis was confirmed at autopsy.
The records of 9 of the cases, including this last, have been published in a report on pyelitis of pregnancy as a cause of toxemias.' In this report it was pointed out that pyelitis frequently provoked toxemias, which sometimes assumed the eclamptic form. The clinical records of some of these cases afford classical examples of eclampsia, the best proof of which is, perhaps, the fact that the diagnosis of eclampsia was made without reservation.
In addition, 6 fatal cases have been described in a report on the pathology of pregnancy toxemias.3 In this report it was shown that patients who died, presumably of eclampsia, sometimes did not have the typical lesions in the liver or even in the kidneys. Conversely, periportal necroses were found in the livers, and tubular necroses and characteristic glomerular lesions in the kidneys, of patients who died of non-edamptic toxemilas.
From the standpoint of etiology analysis of the case records is disappointing, because no past history was taken in 21 instances and in 4 others the subject is covered by the perfunctory word, "negative." Experience with certain of the other cases has shown the folly of assuming that past histories treated in this summary manner are really negative. When opportunity has been given to question such patients subsequently, relevant data have frequently been secured. Among the remaining 43 patients 18 had a definite history of antecedent renal or vascular disease. Of these, 4 belong to the pyelitis group which has already been mentioned;' 3 had nephritis earlier in life; 2 are said to have had "kidney trouble"; 2 are known to have had hypertension; one had a kidney removed, presumably on account of renal tuberculosis; 6 had non-convulsive toxemias in previous pregnancies. This comprises over 40 per cent of those with adequate histories, or if those with previous toxemias are omitted, 30 per cent. The major feature, then, which predisposes to eclampsia, appears to be disease of the kidneys or arteries. Of the remaining 25 patients with adequate histories 6 had had scarlet fever, 6 severe tonsillitis, 6 pneumonia, 3 pleurisy, 5 overt rheumatic fever or chorea (from 2 others a family history of rheumatic heart disease was obtained), 2 diphtheria, one chronic otitis media culminating in mastoiditis, and one hay fever and asthma. The nature and incidence of the diseases listed resemble those usually obtained from a comparable group suffering from renal or vascular disease, but is sufficiently nondescript to have no especial significance. The high incidence of rheumatic fever may deserve some attention.
It is quite generally taught that antecedent renal disease gives rise in pregnancy not to the eclamptic syndrome, but to the toxemia pictures ascribed to low reserve kidneys or nephritis of pregnancy. Nevertheless, so characteristic of eclampsia are the protocols of some of these patients with evidences of previous disease of the kidneys or arteries, that if they are to be relegated to any other category, the diagnosis of eclampsia will come to depend entirely upon history and the term will become practically meaningless. If eclampsia is to be differentiated by functional disturbances or pathologic lesions of the liver, 3 of these cases with outspoken antecedent renal disease can not be excluded. One (60,242 in the published autopsy reports3) at autopsy presented typical focal necroses of the liver; the other two, during their toxemias, had bromsulfalein retentions of 15 and 20 per cent respectively. Undoubtedly impairment of liver function could have been demonstrated in more if sufficient attention had been given to this aspect of the situation.
The ultimate fate of the eclamptic has been partly covered in the communications dealing with pyelitis' and with post-mortem examinations.3 Of the 68 patients, 16 died during acute phases of eclamptic toxemias: 10 in initial attacks, one in the sixth attack of eclampsia. The remaining 5, who succumbed directly to eclampsia, had non-eclamptic toxemias in earlier pregnancies. Three patients survived the immediate effects of eclampsia, to die later: two were victims of chronic pyelonephritis presumably initiated by the pyelitis which had provoked their original eclamptic toxemias; another, with hypertension and advanced arterial disease, died of carcinoma.
After various intervals 3 are known to have chronic pyelonephritis, while 8 have hypertension with arterial disease. Of 6 nothing more is known than that they were still alive after periods varying from 1 to 6 years. Three, after intervals of less than one year, and one after 20 years, had neither hypertension nor albuminuria. Concerning the fate of the remaining 28 nothing is known except that 4 had toxemias in subsequent pregnancies. The record, however, as far as it goes, with more than 50 per cent known to have died of, or to be suffering from, chronic vascular or renal disease, gives little support to the optimists who claim that eclampsia is a self-terminative condition. Moreover, the nature of the sequelae in these cases indicates that eclampsia insults chiefly the kidneys and blood vessels.
Recurrences of toxemias in subsequent pregnancies occurred in 17 patients and took an eclamptic form in 6. In addition 7, possibly 9, had non-convulsive toxemias in pregnancies preceding the one in which they had eclampsia. This again is quite out of keeping with the common teaching that eclampsia is a self-terminative condition and unlikely to recur. One patient in the series had eclampsia 7 times, one died in her sixth attack, another had 3 convulsive toxemias. It also proves that the predisposition to eclampsia is in no sense specific, since both antecedent and subsequent toxemias most frequently assumed a non-convulsive form. Only one subject in the whole series is known with certainty to have escaped recurrence of toxemia in a subsequent pregnancy. This does not, of course, mean that recurrence is quite so unexceptional. In all probability, if all the patients could have been followed and all had become pregnant again others would have been found who escaped. However, there is every reason to believe that eclampsia resembles other toxemias in conferring a susceptibility to further toxemias even when it leaves no obvious residua. It might possibly be hoped that, since the explosive nature of eclampsia leads to earlier termination of pregnancy, the condition of which it is an expression might leave less permanent and serious damage than the less dramatic toxemias which are treated more conservatively. One reason for the generally more optimistic attitude towards pregnancy toxemias is the rapid and apparently complete disappearance of all manifestations of these conditions which, in most instances, follows termination of pregnancy. The subsidence of albuminuria and hypertension does not warrant the conclusion that the patient has recovered from her renal or vascular disease and can become pregnant again with safety. Many of the patients in this series have appeared to be well between toxemic pregnancies and have often shown no signs of recurrence until the new pregnancy was far advanced. It can not be inferred that they were well and that the recurrence is merely an expression of a peculiar idiosyncrasy or reactivity of these patients to the process of child-bearing. In certain cases which have come to autopsy (notably cases 2 and 3 in the report on pyelitis,1 also referred to as A-1714 and 3666 in the discussion of pathology3) after a second or third toxemia, unmistakable evidence has been found of renal pathology antedating the immediately fatal toxemia, although blood pressure and urine had been normal until the final acute explosion. It is notorious that certain forms of chronic renal and vascular disease, of which pyelonephrosis is one, may progress for years before they produce any demonstrable functional disturbances.
Concerning the state of most of the patients earlier in pregnancy or immediately preceding the appearance of toxemic signs or symptoms it is impossible to gain exact information because eclamptic patients are often sent to the hospital only at term or after the first convulsive seizure. In this series blood pressure and urine are known to have been normal earlier in pregnancy or immediately preceding pregnancy in 15 cases. Of these, 6 had previous toxemias. This supports the statements in the last paragraph concerning the deceptive character of negative physical signs as prognostic criteria. It is not justifiable to conclude, as has been done, that the development of residual disease in a large proportion of these patients betokens previously impaired kidneys. As far as human judgment can decide many of these women who were permanently scarred were free from disease before their initial toxemias. Only 4 of the 68 are known to have had hypertension early in or immediately preceding their toxemic pregnancies.
In the report of autopsies3 acute nephritis appears in a small proportion of the cases.* If acute nephritis may be the cause of eclampsia one would expect to find this toxemia following the types of infection which notoriously initiate nephritis. Unfortunately but little attention has hitherto been given to this point. However, definite respiratory infections of considerable severity preceded and accompanied eclamptic attacks in 4 cases of this series, while two others had chorea in the course of pregnancy.
Considered merely from the standpoint of symptomatology and physical signs the closest analogy to eclampsia outside of pregnancy is undoubtedly acute nephritis. The and gastro-intestinal disturbances are extremely common. In contrast, except for the occasional occurrence of jaundice, which is rarely seen in acute nephritis, the picture of eclampsia has little or nothing that resembles the manifestations of hepatic disease. Hypertension, edema, albuminuria, and convulsions are no part of the syndromes of acute yellow atrophy, the infectious jaundices, yellow fever, or liver poisoning. The two chief points of distinction between eclampsia and acute nephritis in the non-pregnant adult are the comparative rarity of hematuria and the frequency of convulsive seizures in the former; but these are differences of degree, not kind.
The following case may illustrate these points.
Case A-9208, born in 1889, was admitted to the hospital Jan. 16, 1933. Three weeks earlier in the prenatal clinic she had been apparently entirely normal. Jan. 5 she noticed swelling of her face, hands, and neck. Jan. 10 nausea and vomiting set in and later in the day she had 3 convulsions. She was taken to another hospital where she remained unconscious for 2 days. At the end of this time she seemed much improved, conscious, and free from edema and other symptoms. On the night of Jan. 15 her blood pressure suddenly rose to 200, nausea and vomiting recurred, and she lapsed into unconsciousness again, this time without convulsions.
The next day she was brought to the New Haven Hospital, semi-stuporous, temperature 99.60 by mouth, pulse 70, blood pressure 214/180, distinctly dehydrated, and free from subcutaneous edema. There was edema of both optic discs and the adjacent retina and a small hemorrhage in the right retina. The tongue was dry and lacerated, the throat injected, lungs clear. The heart did not seem enlarged, but there was an apical systolic murmur and the aortic second sound was louder than the pulmonic. Definite weakness of the left arm and leg was noted.
Parenteral fluids, saline, glucose and intravenous magnesium sulfate were given to overcome dehydration, promote diuresis, and allay restlessness. The next day, Jan. 17, she was still semi-stuporous and presented minimal edema. That evening she suddenly became cyanotic, with stertorous breathing and rales. On the 18th, in spite of edema, she appeared dehydrated, with air hunger, lungs clear, heart enlarged, and liver slightly enlarged. In the next 3 days with further parenteral fluids and 3 transfusions her condition improved somewhat. Jan. 23 she went into labor and was delivered of a 7-months living child that survived. After this the urine volume, which had increased steadily from the 19th, rose considerably and the edema rapidly disappeared. By the 26th she was able to take solid food and was transferred to the medical service. Paralysis of the left leg, weakness of the left arm, and slight left facial weakness persisted, together with the edema of the optic discs. Lumbar puncture on Jan. 31 revealed clear fluid, under normal pres-sure, containing 32 lymphocytes and 2 polymorphonuclear leukocytes per cmm. In the next 2 weeks the paralyses cleared quite rapidly, but at the same time hypertension and tachycardia persisted, the retinal edema increased and numerous retinal hemorrhages appeared. Feb. 14 she developed an upper respiratory infection with soreness and redness of the throat and an irritative cough. Up to this time she had been running a slight, irregular temperature, occasionally rising as high as 1010. The temperature now rose sharply to 102°. Hemolytic streptococci were found in the throat culture. The fever continued until Feb. 26. The spleen was definitely palpable and tender after Feb. 23. Blood culture proved negative. The temperature and pulse fell rapidly after administration of salicylates. By Mar. 4 the retinal hemorrhages had disappeared. Shortly after this salicylate therapy was discontinued, whereupon the temperature again began to swing until aspirin was resumed. Improvement thenceforth was rapid and continued later when the salicylates were discontinued again. Apr. 1, when she was discharged, the temperature, pulse, and. blood pressure were normal, the urine clear; but the outlines of the optic discs were still blurred.
The urine, on admission, boiled almost solid and contained many leukocytes, a few red blood cells, and many casts, granular, hyaline, and fatty. It retained this character through Jan. 30. After this the albumin, casts, and leukocytes gradually diminished and the red blood cells disappeared. The urine did not become quite normal until shortly before the patient left the hospital. In August, although the blood pressure was normal, there was slight edema and moderate albuminuria. In December the urine was entirely clear, edema absent. The blood non-protein nitrogen Jan. 19 was 54 mg. per cent, on the 20th, 45, on the 21st, 42, and on the 27th, 31. The serum proteins on the 19th were 4.52 per cent, albumin 2.87, globulin 1.65. This is in all respects a typical case of acute nephritis. Nevertheless, the diagnosis could be made with certainty only because the course was prolonged after delivery. Up to the time of delivery she had all the marks of an eclamptic toxemia. Hepatic insufficiency was not demonstrated, but there is no certainty that it would not have been discovered if examinations of liver function had been made. The liver was definitely enlarged for a considerable period, but this was probably referable to heart failure, of which she presented other evidences for a time (dyspnea, cyanosis, and pulmonary edema). She was suspected of having rheumatic fever, although no definite proof was adduced. The early diuresis may have been induced partly by digitalis.
Case 81,503, born in 1914, was admitted to the hospital Nov. 6, 1929, about 3 weeks before term. Her mother, 34 years old, had "heart trouble." Nothing else of importance was noted in the personal or family history. About a month earlier hypertension had been discovered and for 2 weeks she had been troubled with edema, dizziness, blurred vision, and epigastric pain. At noon on Nov. 6 she vomited, and a little later had a convulsion. During the afternoon she vomited more and had 5 further convulsions. When she entered the hospital that evening her blood pressure was 130/110, there was edema of both ankles and of the sacral region, in the retina there were patches of exudate and the outlines of the vessels were indistinct. The blood nonprotein nitrogen was 31 mg. per cent, serum protein 4.69 per cent with albumin 3.23; the urine contained much albumin and many casts, and there was slight anemia. There was 2 per cent retention of bromsulfalein. Nonhemolytic streptococci were recovered from culture of the catheterized urine. Nov. 8 a detachment of the left retina was discovered. A bougie was inserted on the 9th, a Voorhees bag on the 10th, and a macerated fetus was finally delivered by version and extraction (the fetal heart had ceased beating on the 7th). The temperature rose on the 9th and remained elevated for 6 days, reaching a maximum of 1020. Blood culture on the 13th was negative. Nov. 23 when she was discharged the blood pressure was 128/98, the urine contained a moderate amount of albumin and rare leukocytes. A month later, in the dispensary, the blood pressure was 150/110, albuminuria profuse. She has not been seen since that date. This patient, with rheumatic heart disease, and possibly active rheumatic fever, developed the symptoms and signs of acute nephritis, which seems to have been self-terminative. In addition to the usual picture of nephritis the bromsulfalein retention indicates that there was transient damage to the liver.
Case 58,146, born in 1908, is reported to have had diphtheria in 1921, pneumonia in 1925. During her first pregnancy, in 1927, she was seen in labor by a physician, who found her blood pressure 124/80 and detected no sign or symptoms of toxemia. At 5 A. M. the next morning, Apr. 26, she went into convulsions and was sent to the hospital, where she appeared restless, stuporous, irrational, dehydrated, with edema of the face, stertorous breathing, a non-productive cough, occasional extrasystoles, temperature 101.60, pulse 138, blood pressure 126/84. She delivered spontaneously at 4 P. M. The temperature fell for a while, but rose again next day to 102.20 and continued through May 11. On admission the blood non-protein nitrogen was 35 mg. per cent, and she had a leukocytosis of 24,000 with 82 per cent polymorphonuclears. The blood pressure was never greatly elevated, reaching a maximum on May 1 of only 150/104, and was normal before discharge. The urine contained large amounts of albumin and many casts and the albuminuria did not diminish appreciably until May 11, when the temperature was subsiding. The urine Jan. 28, 1928, was normal. She was seen as late as 1931 in the surgical dispensary, but blood pressure and urine were not recorded.
After her delivery it was learned from her physician that before the toxemia the patient had a respiratory infection in which dulness and rales were detected at the bases of both lungs.
The record of this case is not only representative of acute nephritis in symptoms, signs, and course, but also gives clear evidence of an antecedent respiratory infection which is the commonest precursor of acute nephritis among adults. In details only does it differ from that of the 3 preceding cases, one of whom (A-9208) had an admitted nephritis, and another (16,495) a rheumatic infection.
Except that they often lack hematuria these cases conform in every respect with the conventional picture of acute nephritis. Although both of these features are usually found in acute nephritis, neither is requisite for the diagnosis. No red blood cells were found in the urine at the time when Case 16,495 had albuminuria and cylindruria during chorea 4 years before her toxemia. This does not exclude the possibility that this bout of albuminuria signified a mild acute nephritis, possibly of rheumatic origin. After delivery, red blood cells may have appeared in the urine of more than one of these patients; but no significance was attached to postpartum hematuria unless the blood was found in specimens obtained by catheter.
It may be of some importance, also, that the toxemias of all these patients were accompanied by fever of considerable duration, which persisted after delivery. This is presumptive, but not certain, evidence that the conditions from which they suffered were infectious in origin even when the nature of the infection was not discovered. In the autopsied cases with similar records, acute nephritis was discovered, in one instance without hematuria (Case 60,2423).
It is not intended to suggest that eclampsia and acute nephritis are identical, but that acute nephritis in pregnancy gives rise to the eclamptic syndrome. It has already been shown that pyelitis can have the same effect. The same is true of other diseases of the kidneys or arteries which may ordinarily give rise to hypertension.
The following cases are illustrative.
have left her with heart disease and a presystolic murmur. In 1922 she had two acute attacks of tachycardia without discoverable cause. In 1923 she was admitted to the hospital for examination. No signs of organic heart disease could be discovered; but she exhibited striking vasomotor instability and a continuously elevated diastolic blood pressure (140/110, 140/105, 140/105, 135/105. The urine was negative and there were no demonstrable signs of organic arterial disease. In 1925, during an upper respiratory infection, the heart again appeared normal, the urine negative; but the blood pressure was 140/110. She was readmitted to the hospital Mar. 28, 1928, in the sixth month 'of her first pregnancy. During the preceding 2 weeks her blood pressure had mounted rapidly from its old level of 135-140/105-110, and albumin and casts had appeared in the urine. Her blood pressure in the hospital ranged from 163-180/114-130; there was slight blurring of the optic discs; the heart was slightly enlarged, rapid, with a systolic murmur and striking accentuation of the aortic second sound; the urine contained moderate amounts of albumin and occasional casts; the blood non-protein nitrogen was 23 mg. per cent, phenolsulfonephthalein excretion 45 per cent, bromsulfalein retention nil. Termination of the pregnancy was advised, but refused, and she was discharged from the hospital, Apr. 6, unimproved. Apr. 17 she noticed slight blurring of vision and, at intervals, diplopia. Apr. 18 there was swelling of the face and slight twitching of the facial muscles, which led to readmission to the hospital. Her blood pressure was now 202/ 140, her face puffy; she was restless and there were patches of exudate in both retinae. That night she began to vomit and next day had a convulsion. Cesarean section was performed at once. The premature child lived only 24 hours. The puerperium was uneventful. Throughout she had tachycardia, but the blood pressure fell gradually to its original level and albuminuria diminished. After this she was seen at intervals, the last time on Jan. 21, 1930, when her blood pressure was, as usual, 148/110; the urine containing the slightest possible trace of albumin. Vasomotor instability was still striking.
This patient belongs among those usually classified as "essential" or "arterial" hypertension. The condition was apparently temporarily lashed into a malignant phase by pregnancy, and an eclamptic explosion resulted.
Case 18,192 was born in 1898. Concerning her past history the record says nothing significant. In Jan., 1923, she became pregnant. Mar. 1 morning nausea and vomiting set in, gradually increasing until she was unable to retain any food or fluids. Mar. 31 she went to bed complaining of pains in the back and the lower abdomen. Apr. 3 she noticed twitching of the left eye and diplopia. At about noon, after a series of convulsions, she sank into coma, in which state she was brought to the hospital, her blood pressure 136/92, pulse 160 and extremely weak, breathing slow and superficial, reflexes abolished. Lumbar puncture revealed normal spinal fluid. She responded to parenteral fluids and next day was conscious and responsive, her blood pressure 196/146. There was a slight internal strabismus. Apr. 5 the blood non-protein nitrogen was 75 mg. per cent. Apr. 6 labor was induced and next day a dead fetus was expelled. Her blood pressure again fell, with renewed signs of shock, but soon returned to its earlier high level. Convalescence was not especially noteworthy. The blood non-protein nitrogen gradually fell to normal, albuminuria diminished to a minute trace, cylindruria disappeared; but the blood pressure remained elevated.
May 16, 1927, she was readmitted to the hospital. Four days earlier she began to vomit and became dizzy. She also complained of occasional sharp pains in the right flank and of frequency of urination. Her blood pressure was 210/140, the heart apparently normal, there were a few minute retinal scars; the blood non-protein nitrogen was 40 mg. per cent; the urine contained a little albumin and a few leukocytes. June 2 she complained of vague indisposition and the following day had a generalized convulsion. There were no further incidents of the kind and no signs other than those mentioned above. During the next 6 months, at home, she had, on three occasions, convulsive seizures of a similar nature, lasting 2 or 3 minutes and succeeded for a few hours by a semi-stuporous condition. Dec. 16, after an unusually severe attack from which she did not recover with the usual speed she was brought to the hospital, her condition essentially as it had been at the time of the preceding admission. No history of epileptic seizures antedating hler pregnancy could be elicited.
In this case symptoms of the initial toxemia came on so early in pregnancy that one can not escape the impression that the vascular disease was established earlier. Pregnancy seemed only to precipitate an eclamptic explosion. Subsequently similar, though less severe explosions appeared without the agency of pregnancy, indicating that the potentialities for such explosions were inherent in the underlying disease and that pregnancy was only one agent that could activate them. A similar sequence of events was reported in Cases 55,527 and 47,162 among the group with pyelitis.' The underlying condition in this case, like the last, would fall into the general category of nephrosclerosis or essential hypertension.
To describe more cases in detail would entail only needless repetition. The group which has been discussed is sufficiently representative to establish the point that eclampsia, as it has been defined, is not an entity, not a disease that arises sui generis from a disorder of metabolism which is peculiar to pregnancy; but that it is a manifestation of renal or vascular disease which is dramatized by pregnancy. Nor is it pathognomonic of any particular type of renal or vascular disease. It may occur in pyelitis, in nephrosclerosis, in chronic glomerular nephritis, or in acute nephritis. The presence or absence of liver damage can not serve as a criterion since evidence of hepatic insufficiency or even typical post-mortem lesions of the liver can be found in patients who have had renal disease or present predominantly lesions of the kidneys and blood vessels. Moreover, the symptoms and signs of eclampsia are not those of liver destruction. Finally, certain pregnant women with evidences of most profound injury to the liver exhibit a syndrome that resembles in no respect the picture of eclampsia.
